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Resumo

Introdução: A sensibilidade à ansiedade desempenha um papel 
proeminente na etiologia dos transtornos de ansiedade. Esse 
construto tem atraído grande interesse entre especialistas e 
pesquisadores. O Anxiety Sensitivity Index (ASI-3; em português, 
Escala de Sensibilidade à Ansiedade) é a medida mais utilizada 
para medir sensibilidade à ansiedade. 
Objetivo: Analisar as propriedades psicométricas e a estrutura 
fatorial do ASI-3 em estudantes iranianos.
Métodos: Para avaliar as propriedades psicométricas e analisar 
a estrutura fatorial do ASI-3, 220 estudantes (135 mulheres, 
85 homens) da Kermanshah University of Medical Sciences, 
Irã, foram selecionados via amostragem por conveniência. 
Eles foram solicitados a completar os seguintes instrumentos: 
Acceptance and Action Questionnaire-II (AAQ-II), Whiteley 
Index, Intolerance of Uncertainty e Neuroticism. Os programas 
LISREL e SPSS foram utilizados para analisar os dados. Alfa de 
Cronbach e coeficientes de correlação foram calculados, e foi 
realizada análise fatorial confirmatória. 
Resultados: Os resultados da análise fatorial confirmatória 
revelaram uma estrutura de três fatores, incluindo componentes 
físicos, cognitivos e sociais [comparative fit index (CFI) = 0,94; 
normed fit index (NFI) = 0,91; root mean square error of 
approximation (RMSEA) = 0,09]. O ASI-3 demonstrou correlações 
positivas e significativas com ansiedade em relação à saúde 
(0,59), intolerância à incerteza (0,29) e neuroticismo (0,51). 
Além disso, o ASI-3 teve uma correlação negativa e significativa 
com o AAQII (-0,58). O coeficiente alfa de Cronbach para toda 
a escala e para os fatores preocupação física, cognitiva e social 
foram 0,90, 0,74, 0,79 e 0,78, respectivamente. A invariância do 
índice foi significativa em relação à versão original.
Conclusão: Em geral, os resultados sugerem que as propriedades 
psicométricas da versão persa do ASI-3 são adequadas. 
Implicações teóricas e práticas serão discutidas.
Descritores: Validade e confiabilidade, análise fatorial 
confirmatória, Anxiety Sensitivity Index-3 (ASI-3), Escala de 
Sensibilidade à Ansiedade. 

Abstract

Introduction: Anxiety sensitivity plays a prominent role in 
the etiology of anxiety disorders. This construct has attracted 
widespread interest from experts and researchers. The Anxiety 
Sensitivity Index (ASI-3) is the most common scale for measuring 
anxiety sensitivity.
Objective: To analyze the psychometric properties and factor 
structure of the ASI-3 in Iranian student samples.
Methods: 220 students (135 women, 85 men) from Kermanshah 
University of Medical Sciences were selected by the convenience 
sampling method to evaluate the psychometric properties and 
analyze the factor structure of the ASI-3. The subjects were also 
asked to complete the Acceptance and Action Questionnaire-
II (AAQ-II), Whiteley Index, Intolerance of Uncertainty, and 
Neuroticism scales. LISREL and SPSS were used to analyze 
the data. Cronbach’s alpha and correlation coefficients were 
calculated and confirmatory factor analysis was conducted. 
Results: The results of the confirmatory factor analysis revealed 
a three-factor structure with physical, cognitive, and social 
components (comparative fit index = 0.94; normed fit index = 
0.91; root mean square error of approximation = 0.09). The ASI-
3 had positive and significant correlations with health anxiety 
(0.59), intolerance of uncertainty (0.29), and neuroticism 
(0.51). Furthermore, the ASI-3 had a negative and significant 
correlation with the AAQII (-0.58). Cronbach’s alpha coefficients 
for the whole scale and for the physical, cognitive, and social 
concerns factors were 0.90, 0.74, 0.79, and 0.78, respectively. 
The invariance of the index was significant compared to the 
original English version. 
Conclusion: In general, the results support the adequacy of 
the psychometric properties of the Persian version of the ASI-3. 
Theoretical and applied implications will be discussed.
Keywords: Validity and reliability, confirmatory factor analysis, 
Anxiety Sensitivity Index-3 (ASI-3).
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Introduction

Anxiety sensitivity is defined as a fear of experiencing 
anxiety or physiological sensations associated with 
anxiety and the potential cognitive, physiological and 
social consequences of these experiences.1-4 Sensitivity 
to anxiety is a stable but flexible multi-dimensional 
personality trait.5,6 Sensitivity to anxiety plays an 
important role in the development and maintenance of 
anxiety disorders, especially panic disorder,7-9 and is a 
risk factor for mood disorders, suicide,8,10 and substance 
abuse.11 People with high anxiety sensitivity often react 
negatively to symptoms of anxiety, while people with low 
anxiety sensitivity, may experience these symptoms as 
unpleasant, but do not consider them as threatening.12

In recent years, research and theories on anxiety 
sensitivity have grown significantly, which has led 
to development and enhancement of various self-
assessment scales for anxiety sensitivity evaluation.13 
One of the most controversial subjects in the anxiety 
sensitivity literature is the factor structure of these 
measures.14 Between 1986 and 2009, the Anxiety 
Sensitivity Index (ASI) was the first and most extensive 
measure used to assess this construct.15 The first 
edition of the ASI was revised after being criticized for 
its psychometric properties. In 1998, Taylor and Cox 
proposed the Anxiety Sensitivity Index-Revised (ASI-R) 
as a broad scale for measuring anxiety sensitivity and its 
dimensions. This measure has a four-factor hierarchical 
structure, including 1) fear of respiratory symptoms; 
2) fear of publicly observable anxiety reactions; 3) fear 
of cardiovascular symptoms; and 4) fear of cognitive 
dyscontrol.3 Due to the unstable factor structure of this 
scale, another correction was taken into account. The 
latest version of the Anxiety Sensitivity Index (ASI-3) 
was introduced by Taylor et al., in 2007.16

The ASI-3 is a multi-dimensional measure with 
18 items characterized by three correlated sub-scales 
covering physical concerns (e.g., “It scares me when 
my heart beats rapidly”), cognitive concerns (e.g., 
“when I cannot keep my mind on a task I worry that I 
might be going crazy”), and social concerns (e.g., “it’s 
important for me not to seem nervous”).16 Taylor et al. 
reported that the dimensions of anxiety sensitivity vary 
in patients with obsessive-compulsive, general anxiety, 
social anxiety, and panic disorders. For example physical 
concerns in panic patients, social concerns in social 
anxiety patients, and cognitive concerns in patients 
with generalized anxiety disorder and panic disorder all 
score higher.16

Taylor et al.16 showed that the ASI-3 is characterized 
by a three-factor hierarchical structure (three subscales 
for the first level and one general AS for the second level) 

in each of the clinical and non-clinical samples. These 
results are repeated in mixed samples of students and 
patients with anxiety disorders.17 In various studies, the 
three-factor structure for anxiety sensitivity has been 
reported15,17-23 and the invariance of its internal structure 
has been shown in various countries.15,24 In contrast, 
Osman et al.25 and Ebesutani et al.13 conducted studies 
administering the ASI-3 to students and obtained a 
two-factor model.

Considering the discrepancies between some of the 
above-mentioned studies with relation to the ASI-3’s 
factor structure and the superiority of the recent version 
of this questionnaire over the previous versions, the 
current study seeks to answer the following questions: 
Will the three-factor structure of the ASI-3 be 
confirmed? Does the ASI-3 have appropriate divergent 
and convergent validity?

Method 

Participants 
The present study was a descriptive, cross-sectional 

study. The statistical population included all students at 
the Kermanshah University of Medical Sciences during 
the 2017-2018 academic year. The recommended 
sample size for the confirmatory factor analysis is about 
200 participants for ten factors.26,27 Accordingly, the 
220 students (135 girls, 85 boys) were recruited from 
Kermanshah University of Medical Sciences, selected by 
the convenience sampling method.

Measures
Anxiety Sensitivity Index-3

This is a self-report measure containing 18 
questions that assess the degree of people’s fears of 
the negative consequences of symptoms and anxiety-
related feelings. (e.g., “It scares me when my heart 
beats rapidly”). The ASI-3 consists of a general factor 
and three sub-scales (physical, cognitive, and social 
concerns). Sentences are scored from 0 (very low) to 
4 (very high). Sub-scales range from 0 to 24 and the 
total score is in the range of 0 to 72. The ASI-3 has 
good internal consistency (ranging from 0.76 to 0.86 
for physical concerns, from 0.79 to 0.91 for cognitive 
concerns, and from 0.73 to 0.86 for social concerns), 
convergent validity and divergent validity.16

Whiteley Index
The Whiteley (Pilowsky) Index was designed in 

1967 and is one of the most widely used measures 
for assessing the dimensions of health anxiety. Factor 
analysis of findings revealed three factors: physical 
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preoccupation, fear of disease, belief in disease.28,29 
However, subsequent studies showed inconsistent 
results in terms of the factor structure.30 There are two 
versions of the scale, each containing 14 items. One has 
a dichotomized response format of yes/no, while the 
other has a 5-point Likert scale response format (from 
1 = totally disagreeing to 5 = completely agreeing).30,31 
Total scores range from 14 to 70. The WI has shown 
good internal consistency, concurrent validity, and high 
test-retest reliability (R = 0.81) and can distinguish 
individuals with severe health anxiety from others.28,32 
Cronbach’s alpha in the current study was 0.70.

Intolerance of Uncertainty Scale (Short Form)
A 12-question measure used to assess individuals’ 

ability to tolerate ambiguity, uncertainty consequences, 
perceived implications of uncertainty, and efforts towards 
controlling the future.33 The correlation coefficient of 
this scale was 0.96 with the original version of the 
Intolerance of Uncertainty Scale.34 It has a total score 
and two subscales (prospective subscale and inhibitory 
subscale). The prospective subscale evaluates the 
tolerance of uncertainty regarding the future, and the 
inhibitory subscale evaluates the person’s interpretation 
of the uncertainty as paralyzing. The Cronbach’s alpha 
coefficients are reported to be 0.85 for each of the 
two subscales and 0.91 for the whole scale.33 In a 
preliminary study of the psychometric properties of this 
scale in a sample of the Iranian student population, the 
Cronbach’s alpha coefficients for internal consistency of 
the Prospective and Inhibitory sub-scales and the total 
score for intolerance of uncertainty were calculated as 
0.87, 0.84, and 0.89, respectively.35

Neuroticism subscale of NEO Personality Inventory 
(NEO-FFI)

The NEO-FFI inventory was created by Costa & McCrae 
in 1989 and contains 60 items designed to measure 
five personality factors: neuroticism; extroversion; 
openness to experience (flexibility); agreeableness; and 
conscientiousness. The original version of this measure 
has good psychometric properties.36 The Iranian version 
of NEO-FFI has good reliability. In a study conducted by 
Mirzaei et al. in Iran, according to Cronbach’s alpha the 
reliability of the neuroticism subscale of this measure 
was 0.88.37 Also, Anisi et al. obtained a neuroticism 
Cronbach’s alpha coefficient of 0.80.38

Acceptance and Action Questionnaire-II (AAQ-II)
The AAQ-II was developed by Bond et al.39 The 

AAQ-II has 10 items and assesses features such as 
acceptance, avoidance of experience, and psychological 
flexibility. Statements are evaluated on a seven-grade 

Likert scale, from 1 (it does not apply to me at all) to 7 
(it always applies to me). Higher scores indicate greater 
psychological flexibility. The mean alpha coefficient was 
0.84 and 3 and 12-month re-test reliability were 0.81 
and 0.79 respectively.39 Abasi et al. conducted a study 
that investigated the psychometric properties of the 
AAQ-II in Iran. The results of exploratory factor analysis 
revealed two factors: avoiding emotional experiences 
and control of life. Internal consistency and the 
questionnaire’s harmonic coefficient were satisfactory 
in four groups.40

Procedure
Current guidelines,41,42 for cross-cultural adaptation 

of measures generally recommend a multi-step process, 
including forward and backward translations and steps 
to ensure the conceptual equivalence of the measures. 
In our translation and preparation of the ASI-3, we took 
the following steps: 

1)  Translation of the original version of the ASI-3 
from English into Persian by a group of PhDs and 
professors of clinical psychology. Any differences 
were resolved by agreement. 

2)  Back-translation from Persian into English 
by another two mental health experts 
independently. The translated text was compared 
with the original text and its drawbacks were 
examined. Again, any differences were resolved 
by agreement. 

3)  Revision of the final translation by the first 
author. 

4)  A pilot study was conducted with a sample of 20 
Persian students from Kermanshah University of 
Medical Sciences to examine whether they found 
the ASI-3 acceptable and understandable. 

After completion of these procedures, the final 
scale was prepared for the sample. In this study, all 
subjects were completely at liberty to participate in 
the research and signed a free and informed consent 
form. In accordance with ethical considerations, before 
completing the questionnaire, the research objectives 
were explained to participants and they were assured 
that the information collected would be analyzed by 
group. In this study, the AAQ-II was used to determine 
divergent validity. The AAQ-II assesses the degree of 
experiential avoidance. Individuals who score lower on 
the AAQ-II are open to their inner experiences, unlike 
those who score higher on the ASI-3.43 The NEO-FFI, 
Intolerance of Uncertainty Scale, and Whiteley Index 
were used to test convergent validity. Research has 
shown that anxiety sensitivity and dysfunctional cognition 
about health may play a significant role in development 
and maintenance of health anxiety symptoms.44 Also, 
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anxiety sensitivity and intolerance of uncertainty are 
important risk factors for cyberchondria.45

Data analysis
Data were cleaned and screened. Missing data were 

5% of the data set. Thus, list-wise deletion with no 
imputation of data was used for the present analyses. 
The decision of whether to remove or retain outliers 
was taken after comparing the original mean with the 
5% trimmed mean. Assumptions of normality were 
checked, and skew was not evident in the subscales or 
total scale score for the normative group. Confirmatory 
factor analysis was chosen to examine the ASI-3’s 
suitability. This method offers a variety of statistical 
tests and indices designed to assess the ‘goodness-
of-fit’ of the models identified.46 Construct validity of 
the ASI-3 was assessed using structural equations 
modeling (SEM) with a sample of 220 students from 
Kermanshah University of Medical Sciences. The three 
factors structure of the ASI-3 suggested for the original 
version was tested with LISREL 8.5. The Bartlett test and 
the Kaiser-Meyer-Olkin index were used to determine 
the adequacy of the sample. Multivariate analysis 
of variance (MANOVA) was employed to investigate 
gender-based difference between women and men for 
the three ASI-3 subscales (dependent variables) with 
gender used as an independent variable in the analysis. 
Box’s M assumption of the homogeneity of variance-
covariance matrices and the assumption normality were 
tested and confirmed in advance. Concurrent validity 
was investigated by examining Pearson correlations. 

The internal consistency of the ASI-3 and its subscales 
was calculated using Cronbach’s alpha coefficient. Data 
were analyzed using SPSS 18.

Results

In this study, the age range of all 220 (135 women, 
61.4% and 85 men, 38.6%) students was 18-27, with 
mean and standard deviation of 22.22±2.30. Table 
1 shows the means and standard deviations for total 
anxiety sensitivity score and the three factors for women 
and men. No significant difference in total sensitivity to 
anxiety score was observed between men and women 
(T218 = 0.05, p = 0.96). As shown in Table 1, a MANOVA 
test was conducted to examine differences between 
men and women for the three factors. These results 
also indicated no significant difference between genders 
in the sub-scales of this index (p < 0.05). Table 2 shows 
correlations between ASI-3 factors and total score. 

The results for divergent and convergent validity 
are presented in Table 3. As can be observed from 
the table, correlations between the anxiety sensitivity 
score and health anxiety (r220 = 0.59, p = 0.001), 
intolerance of uncertainty (r220 = 0.29, p = 0.001), and 
neuroticism (r220 = 0.50, p = 0.001) are all positive 
and significant, which indicates that the convergent 
validity is appropriate. Furthermore, the ASI-3 has 
a negative and significant correlation with the AAQ-
II (r220 = -0.58, p = 0.001), which indicates that the 
divergent validity is appropriate.

Table 2 - Correlation coefficients for anxiety sensitivity and its factors

Variable 1 2 3 4
Physical concern - *0.76 *0.68 *0.91
Cognitive concern - - *0.67 *0.90
Social concern - - - *0.88
Anxiety sensitivity - - - -

* p = 0.01.

Table 1 - Comparison of anxiety sensitivity in women and men

Mean ± standard deviation
F df Sig.Women Men Total

Anxiety sensitivity 26.05±14.24 25.95±10.98 26.01±13.05
Physical concern 8.67±4.95 8.22±4.23 8.50±4.68 0.48 218 0.49
Cognitive concern 7.51±6.48 7.88±3.84 7.66±5.60 0.22 218 0.64
Social concern 9.87±5.07 9.84±4.67 9.86±4.91 0.01 218 0.98

df = degrees of freedom.
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Figure 1 shows the relationships between 
sensitivity to anxiety and its subscales and individual 
items. The Bartlett test returned a Chi-square value 
of 1,614.35 and a significance level of 0.001. The 
Kaiser-Meyer-Olkin index value was 0.90. These two 
results indicate the adequacy of the sample and are 
good indicators of the suitability of data for factor 
analysis. In total, 53.74% of total anxiety sensitivity 
variance is explained by the ASI-3. The results of 
fitting the model show that the hypothesized factor 
structure of ASI-3 has a good fit: χ2/df = 2/99; root 

mean square error of approximation (RMSEA) = 0.09; 
incremental fit index (IFI) = 0.94; goodness of fit 
index (GFI) = 0.83; normed fit index (NFI) = 0.91; 
non-normed fit index (NNFI) = 0.93; and comparative 
fit index (CFI) = 0.93.

Reliability of the ASI-3 was assessed using Cronbach’s 
alpha coefficients. Cronbach’s alpha coefficients were 
0.74, 0.79, and 0.78 for physical, cognitive, and social 
concerns respectively. On the other hand, the total 
ASI-3 score has a coefficient of 0.90 which indicates 
the ASI-3 has appropriate internal consistency.

Table 3 - Correlation between ASI, health anxiety, intolerance of uncertainty, neuroticism and AAQ-II

Variable 1 2 3 4 5
1. Sensitivity to anxiety - *0.59 *0.29 *0.50 *-0.58
2. Health anxiety - - *0.21 *0.35 *-0.56
3. Intolerance of uncertainty - - - *0.24 *-0.38
4. Neuroticism - - - - *-0.45
5. AAQ-II - - - - -

AAQ-II = Acceptance and Action Questionnaire-II.
* p = 0.01.

Figure 1 - Confirmatory factor analysis for the ASI.
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Discussion

The purpose of this study was to assess the 
psychometric properties of the Iranian version of the 
ASI-3. The results showed that the three-factor structure 
of this scale had an acceptable fit. After performing factor 
analysis, 3 factors of physical, cognitive, and social 
concerns were extracted from the total scale, which 
explained 53.74% of the total variance of sensitivity to 
anxiety. These findings are consistent with the findings 
of Taylor et al., Lim & Kim, Wheaton et al., Kemper et 
al., and Petrocchi et al.16,17,21,22,47 In those studies, three 
sub-scales and a general factor were obtained. Studies 
have shown that each factor is associated with different 
constructs. Physical concerns are strongly associated 
with panic disorder, agoraphobia, health anxiety, 
and somatization.16,17,19,22,25,48 On the other hand, 
social concerns are correlated with fear of negative 
evaluation, introversion, and social anxiety,15,16,22,48,49 but 
inconclusive findings have been reported in relation to 
cognitive concerns. Some studies did not find a specific 
relationship between cognitive concerns and anxiety 
disorders, but they did seem to be more associated 
with general distress and depression,3,49,50 while other 
studies have concluded that cognitive concerns are 
associated with generalized anxiety disorder and post-
traumatic stress disorder.17,48

The results of analysis of gender differences in the 
ASI -3 total score and subscales were not statistically 
significant. These findings were consistent with Taylor 
et al., Escocard et al., Osman et al., and Wheaton et 
al., showing that anxiety sensitivity was not affected 
by age, education, or gender.16,17,19,25 In contrast, the 
results are not consistent with a study by Sandin et 
al., in which women had higher anxiety sensitivity than 
men.18 Additionally, the cross-cultural invariance of the 
three-factor hierarchal structure has been confirmed by 
factor analysis of samples from different communities 
as well as in patients with anxiety and mood disorders 
from South America, Europe, the Middle East, and 
Asia.15,18-22 These findings support the idea that anxiety 
sensitivity is not sensitive to most socio-demographic 
variables.

The ASI-3 also had good internal consistency. 
Cronbach’s alpha coefficient was 0.74, 0.79, 0.78, and 
0.90 for physical, cognitive, social, and total indicators, 
respectively. These findings are also consistent with the 
findings of the study by Taylor et al., which reported 
internal consistency ratings in the range of 0.80 to 0.90 
for the sub-scales and 93.9 for the total score.16 It is 
also congruent with the study by Wheaton et al., whose 
internal consistency was between 0.80 and 0.90 for 
sub-scales and 0. 93 for the total index score, and a 

study by Rifkin et al., where internal consistency was 
0.83 to 0.89 for sub-scales and 0.91 for the total index 
score.17,50 These coefficients represent good consistency 
for this indicator. Additionally, in the present study, 
the three sub-scales were highly correlated with total 
anxiety sensitivity score (ranging from 0.88 to 0.91) and 
were related to each other intermediately and strongly 
(ranging from 0.67 to 0.76). These results are consistent 
with studies by Sandin et al. and by Lim and Kim.18,21

Earlier studies with the original versions of anxiety 
sensitivity have suggested that anxiety sensitivity 
is associated with a range of psychopathological 
symptoms.51 Therefore, the Whitley Index, the 
Intolerance of Uncertainty Scale, and the Neuroticism 
Scale were used to calculate the convergence validity 
of the ASI-3. The analyses showed that anxiety 
sensitivity has positive and significant correlations with 
all of these measures. These findings are consistent 
with a meta-analysis by Kristin Naragon-Gainey, who 
found a large effect size for the relationship between 
anxiety sensitivity and psychopathology,52 and also with 
other studies that showed that anxiety sensitivity is 
positively correlated with health anxiety, intolerance of 
uncertainty, and neuroticism.8,17,53-56 Anxiety sensitivity 
had the highest correlation with health anxiety and 
the lowest correlation with intolerance of uncertainty. 
This finding is consistent with Wheaton et al., who 
indicated that anxiety sensitivity, especially physical 
anxiety, is strongly correlated with health anxiety in 
clinical and non-clinical samples.17,54 To explain these 
findings, it can be stated that anxiety sensitivity is a 
risk factor for health anxiety in cognitive-behavioral 
models. The fear of arousal-related sensations causes 
people to mistakenly believe that harmless symptoms 
or sensations are signs of a medical problem that leads 
to health anxiety.57 Additionally, O’Bryan et al. showed 
that intolerance of uncertainty indirectly affects health 
anxiety through the physical concerns, which indicates 
that anxiety sensitivity and intolerance of uncertainty 
are independent structures, although they are related 
to each other.33,56 The AAQ-II was used to calculate the 
divergent validity of the ASI-3 in the present study. The 
results showed that anxiety sensitivity has a negative 
and significant correlation with the AAQ. These findings 
are consistent with studies by Esteve, Ramírez-Maestre, 
López-Martínez,58 and Kämpfe et al.59 In these studies, a 
negative and significant relationship was found between 
anxiety sensitivity and acceptance. Hayes suggests 
that acceptance involves “experiencing events fully and 
without defense, as they are”43 Whereas, people with 
high sensitivity to anxiety believe that their physical 
sensations will have negative somatic, cognitive, or 
social consequences.
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In general, the results of this study showed that the 
Iranian version of the ASI-3 has acceptable psychometric 
properties in the student community and has high 
consistency and convergent and divergent validity. 
Anxiety sensitivity plays an important role in most of the 
emotional disorders, such as panic disorder and health 
anxiety. The ASI-3 is a short and cost-efficient measure 
which can be easily administered and so researchers 
and therapists can use the ASI-3 as a reliable and valid 
measure. The present study has several limitations. 
One of the limitations of this research was using the 
scale with a non-clinical sample of students and another 
is the convenience sampling method which may limit 
generalizability. We also did not have an adequate 
number of participants in subgroups (135 women and 
85 men) to examine measurement invariance across 
genders. It is therefore necessary to examine the 
psychometric properties of the ASI-3, especially its 
factor structure, in the clinical community with clinically 
elevated levels of mood and anxiety disorders. Future 
studies are needed to establish invariance of the ASI-3 
across genders with larger sample sizes. An extension 
of the present study is highly recommended to confirm 
the ASI-3 as an appropriate assessment measure in 
clinical psychology research and practice.
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